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COMPLETE SPEQiFICATION 
Static Distributor for Pulverulent Material 



We, Instttut de Recherches de la 
SiDERURGiE FrancaisEj a professional 
organization governed by French laws, of 185 
rue President Roosevelt, Saint Germdn-en- 
Laye (Seine-et-Oise), France, do hereby 
declare die invention, for which we pray chat 
a patent may be granted to us, and the method 
by which it is to 'be performed, to fee par- 
ticularly described in and by the following 
statement: — 

This invention relates to a static distributor 
for pulverulent material especially but not 
exclusively for pulverulent lime and as an 
improvement in or modification of the 
apparatus described and claimed in our British 
Patent No. S76,75i8 (hereinafter referred to as 
the "Parent Patent.") 

'Hie specifioation of die Parent Patent des- 
cribes a static distributor or dispenser for 
powder comprising a removable flmdizing 
base in the form of a cone and consisting 
of two, parallel walls enclosing a spreading 
and distributing gas descending to the lower 
end of the container and equipped \vith nozzles 
distributed over the whole inner surface of 
the base, which is combined with a pneumatic 
jack fitted inside the container and arranged 
to actuate a needle valve closing the discharge 
orifice for the powder. 

The present invention relates to improve- 
ments made in the above device and more 
particularly to the dosing or sealing means 
actuated by the pneumatic jack, the improve- 
ments having the purpose t>f improving and 
aiding the tightness of the closure and reducing 
tlie influence of wear or abrasion tiierean. 

The present invention is an improvement 
in or modification of the static distributor as 
claimed in any one of the claims of our British 
Patent No. 876,75:8, the improvement or 
modification comprising the substitution of a 
bail valve for the needle valve. 

Preferably, the ball valve is connected to 
a jack by a rod which incorporates a hinge 
joint; for example, a universal joint or ball- 
and-socket joint. 



An embodiment of the present invention 
will now be described, iby way of example, 
with reference to the accompanying drawings, 
in which; 

Fig 1 is an axial sectional view of a static 
distributor according to the invention des- 
cribed in our aforementioned iParent Piatait. 

Fig 2 is an axial section of a modification 
thereof and 

Fig 3! is a part sectional elevation of a 
static distributor according to the present in- 
vention. 

In the Parent Patent specification, a static 
distributor is described as follows: 

The static distributor illustrated in Fig. 1 
includes chiefiyi a container extending down- 
wardly, so as to form a frusto-conical sec- 
tion 1, the apical angle of which is equal to 
60*^, said section being illustrated alone with- 
out any further part of the container. 

Said frusto-conical section 1, is mounted 
above a disconnectable fluidizing bottom 2 
secured to the frusto-conical section 1, through 
the intermediary flanges 3 and 4 holding be- 
tween them an intermediate flange 5 carrying 
the closing needle valve 6 and its pneumatic 
control jack 7. 

Starting from this structure, it is possible 
to insert a series of identical fluidizing bottoms 
over containers of widely different sizes. Simi- 
larly, the dismantling of the system is a very 
easy matter and the replacement of the bottom 
can be executed speedily, ^ch bottom 2 is 
constituted by two coaxial fnisto-cones having 
an apical angle equal to 60°, to wit: an inner 
cone .8 and an outer cone 9, so as to form 
between said cones a pressure-distributing 
chamber 10. The inner cone "8 is secured to 
a flange 5a which is sandwiched between the 
flanges 4 and 5. 

The inner or fluidizing cone carries a large 
number of nozzles, said number of nozzles 
being generally larger than 100, which nozzles 
are illustrated diagrammatically at 11 and are 
distributed throughout the surface of the cone 
down to proximity with the lower end of the 
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latter, which lower end is formed by a seat 
12 fitted inside a cover 13 at the lower end 
of the fluidizing cane; above the seat is formed 
a series of vents 14 directed so as to provide 

5 for a permanent sv/eeping of the exhaust port 
formed in the seat. 

The above-mentioned valve of plastic 
material 6 cooperates with the seat 12 and is 
controlled by the pneumatic jack 7, so as to 

10 control the flo;v of pulverulent material. Be- 
tween the needle valve and the rod 15 of the 
jack is insened a damping spring .16 adapted 
to absorb the shocks and to protect the needle 
valve. 

15 Said needle valve and jack arrangement is 
positioned and held axially of the apparatus, 
through the agency of three arms 17 rigid 
with the flange 5 held fast, as mentioned here- 
inabove, between the 'flanges 3 and 4. 

20 The body of the jack 7, the three arms 17 
and the flange 5 form a unitary cast member 
which make its mounting an easy matter. The 
jack is fed with compressed air, through the 
agency of two pipes -bored in the arms 17 

25 and in the flange 5. 

The fluidizing gas is admitted at 19 into 
the distributing chamber 10 for the feeding of 
the nozzles. A further admission of conveying 
gases is provided at the upper end of the con- 

30 tainer above the pulverulent mass, at a point 
which is not illustrated. 

The operation of the apparatus is as 
follows : 

The pulverulent lime or the like powder to 

35 be injected is fed into the container and it 
is then fluidized through the introduction at 
19 of a compressed gas such as oxygen. Said 
gas flowing out of the chamber 10 through the 
nozzles 11 produces a sufEdent aeration of 

40 the pulverulent material, which reduces its 
apparent specific weight and fluidizes it to 
an extent such that it may flow out of the 
bottom of the apparatus through the output 
port of the latter, as allowed by the angle of 

45 60° formed by the adjacent walls. 

Furthermore, the introduction of the same 
gas above the pulverulent mass, which raises 
the pressure inside the container above the 
pressure inside the output pipe conveying the 

50 material out of the apparatus and which is 
not illustrated, furthers the flow of the mixture 
of fl.uid and pulverulent material into said 
output pipe and thereby cuts out the risk of 
an irregular pulsatory output flow. 

Since an intimate mixture is obtained be- 
tween the pulverulent material and the gas 
conveying it, it will be assumed that said 
mixture behaves in the manner of a heavy 
compressible fluid raised to the pressure pre- 

60 vailing in the upper section of the apparatus. 
Consequently, the opening, controlled by the 
needle valve operated -by the jack, of the lower 
port connecting two volumes containing com- 
pressible fluids under different pressures allows 

65 an emptying of the static distributor into the 



output pipe, and through put of pulverulent 
material increasing and decreasing with the 
increase and decrease of the diameter of said 
port and of the difference in pressure between 
the inside of the apparatus and the output 70 
pipe. 

In the modification illustrated in Fig. 2, 
the apparatus is generally similar to that which 
has just been described and it is secured in 
the same manner to the lower frusto-conical 75 
section of the container 1. The same reference 
numbers are applied as in the case of Fig. 1 
to the parts common to these apparatus. In 
the case illustrated in Fig. 2, the fluidizing 
conical bottom 20 is made of stamped porous 80 
and sintered bronze. A limited number of 
nozzles is thus replaced by a very large num- 
ber of small pores. The apical angle of said 
cone is equal to 150^. The porosity of the 
fluidizing cone is such that the input of com- 85 
pressed gas at the upper end of the container 
may be cut out, the conveying gases being the 
same as the fluidizing gases. 

As in the preceding example illustrated in 
Fig. 1, the throughput may be cut off through 90 
a needle valve 6, of plastic material engaging 
its seat 12 and controlled, as preccdingly, by 
a pneumatic jack 7, while suitably directed 
vents 14 distributed round the seat provide 
for a permanent sweeping of the output port 95 
at 12. 

Obviously, it is possible, without unduly 
widening the scope of the invention as defined 
in the accompanying claims, to imagine various 
detail modifications and also to substitute 100 
equivalent means for those disclosed and, 
generally speaking many other embodiments 
may be provided for the invention thus defined. 

Referring now to the present invention, Fig. 
3 of the drawing shows the lower part of a 105 
container for distributing powders comprising 
a conical fluidizing base illustrated alone with- 
out any further part of the container exaaly 
similar to that represented in the Parent Patent, 
and a closing device in accordance with the 110 
present invention, this device being actuated 
by a pneumatic jack 22 fitted inside the con- 
tainer on a support 23. 

The shape of the discharge orifice for the 
powdfered materials is similar to that of the 115 
orifice already described in the embodiments 
according to the Parent Patent, the only 
difference being that the valve seat 24 is con- 
vexly curved on its bearing surface. 

The movable closure element is according 12O 
to the present invention, constituted by a 
sphere or ball 25 of steel which is screwed 
on the end of a rod 26 connected through a 
ball-and-socket joint with the piston rod of 
the jack 22. ^25 

This joint is, in the present embodiment, 
formed by a ball 27 screwed on the top end 
of the rod 26 and fitting into a spherical 
socket attached to the piston rod and con- 
sisting of a spherical pocket 28 and a spherical 130 
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zone 29, hold together "by a tapped external 
ring 30. The inside diameter of the socket 
2S — 29 is slightly greater than the diameter 
of the ball '27, in sucfi manner as to provide 
a sufficient clearance to ensure free mobility 
of the assemlbly 25 — 26 — 27; for clatificationj 
this clearance has been intentionally, exaggera- 
ted in the drawing. 

It will be evident that with sudi an arrange- 
ment tlie tight sealing of the closure can 
always be assured, even if the axis of the 
jack fails to coincide with the axis of the valve 
seat 24 which might happen, for instance, by 
the action of mechanical stresses in the 
assembly. 

In addition, by virtue of the clearance given 
the ball in the assembly, the vertical displace- 
ments of .the jack rod will inevitably be accom- 
panied, during the opening and closing opera- 
iby slight angular displacements of the 
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rod 26 albout its longitudinal axis in suidh 
manner that points on the ball 25 wiU not 
aliways occupy exaaly the same angular posi- 
tions with reference to the valve seat 24, 
which can but favour an even distribution of 
the wear by abrasion, and prolong the useful 
life of the arrangement. 

It is considered that if the closm-e by means 
of a rigid needle with' a pointed or conical 
valve head, is replaced by an element with 
a self-centring, spherical valve head, ithc prob- 
lem of centring no longer arises, the bearing 
of the valve on its seat remains perfect, even 
if, by reason of faulty assembly or mechanical 
stressing during operation, the axes of the 
jack and the vsdve. seat, are no longer 
coincident. 

Moreover, the wear of the valve seats is 
considerably reduced, which can -be explained 
in the following fashion: In the ca^e of a 
conical valve head, a small leak causes localized 
wear which mtist increase since the pheno- 
menon, once initiated, cannot be arrested (the 
needle is rigid and the head consequently 
always occupies the same position or attitude). 
In the case of a spherical valve head, on the 



contrary, fitted on a rod in such fashion as 
to be self-centring, the valve seating is not 
necessarily always the same. If wear takes 
place on one side, the equilibrium posidon 
of the sphere becomes displaced always from 
that side, thus tending to eqimlize the wear 
over the whole circumference. 

The present dnvention however is in no 
way restricted to this particular form of em- 
bodiment and it iwould for instance be possible 
to replace the ball-and-socbet joint by a 
universal joint in conjunction with a rotating 
joint, or to replace the ball 25 by a valve head 
in which the surface of contact is reduced to 
a "Spherical zone, without thereby transgressing 
the scope of the invention. 

WHAT WE CLAIM IS : — 

1. Tile iniprovement in or modification of 
the Static distributor claimed in any one of 
the claims of our British tPatent No. 876,75:8, 
the improvement or modification comprising 
the subtstitution of a ball valve for the needle 
valve. 

2. A static distributor as claimed in claim 
1, in which the ball valve is connected to a 
jack by a rod which incorporates a hinge 
•joint, 

3. A static distri'butor as claimed in claim 
1 or 2, in which the hinge joint is a ball- 
and-socket foint, 

4. A static distribuicor as claimed in daim 
1 or 2, in which tJie hinge joint is a universal 
joint. 

5. A static distributor as claimed in claun 
4, in which the imiversai joint incorporates a 
rotatable joint which enables the rod to rotate 
freely about its longitudinal axis. 

6. A static distributor for pulverulent 
material ^ substantially as hereinbefore des- 
cribed with reference to and as illustrated by 
the accompanying drawings. 

H, D. FITZPATRICK & CO., 
Chartered Patent Agents, 
94 Hope 'Street, Glasgow, C.2. and 
3 Gra/s Inn Square, London, W.C.I. 
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